P i al Vascular Responses i n the Rat
To the Editor: Morii, Ngai, and Winn (1986) are to be congratulated on their careful analysis of pial vascular responses in the rat. However there are several points that require clarification. Contrary to the impression given in the author's discussion, an "open" window need not result in a change in local pH. If the craniotomy is small, for example when mice are used, the pH shift is avoided by contin uously superfusing the craniotomy site at high rate offlow, with an artificial CSF at correct pH. This is readily done in mice and could probably be done in rats. Since the authors indicate awareness of my own work with the mouse, they should have cited the many papers in which I carefully control local pH by using such a suffusate. Moreover in my studies of mice, contrary to their experience with J Cereb Blood Flow Metab. Vol. 6, No.4, 1986 rats and stagnant pools of CSF, I observe no signif icant bulging of the brain. The authors also speak of adhesions between arachnoid and dura in the rat. This is occasionally seen in mice, but when found, the mice are discarded because I do not want to tear the arachnoid. I find this causes bleeding at points of attachment to vessels. Morii et al. (1986) state in Methods that they remove the dura and arachnoid together. How do they avoid bleeding at points of attachment of arachnoid to vessels? Also, in their Discussion they caution against the rush of CSF when both dura and arachnoid are removed together. Since they elect to remove both mem branes, how do they avoid this? Finally, I have often been questioned concerning the "resolution" of image splitting techniques. Morii et al. (1986) ad-dress this question for their video micrometer, but I find their comments confusing. I, and others, find that repeated measurements of an object give readings that vary by <0.5 fLm. This agrees with the coefficient of variation given by Morii et at. What, then, do they mean when they say their "resolution" is 2 fLm? Can they, or can they not, detect changes of < 1 fLm? That is the important question. If, for example, they repeatedly mea sured a 30 fLm line, and a 31 fLm line, would they not, after a sufficient number of measurements, ob tain a statistically significant difference with a mean of 30 fLm for one and a mean of 31 fLm for the other? The authors reply:
To the Editor: We thank Dr. Rosenblum for his thoughtful analysis and comments and would offer the following reply.
We agree that with continuous CSF perfusion, stability of CSF pH occurs. It is clear, however, as documented by Navari et al. (1978) , that a shift in pH results if the CSF is not continuously perfused and is left exposed to the atmosphere.
We did not mean to indicate that the brain would bulge during normoxic and normocarpic condi tions. However, during conditions in which brain hyperemia occurs (i.e., hypoxia or hypercarbia), engorgement of the brain results in bUlging of the brain and can cause embarrassment of the venous drainage if the open window technique is utilized.
In regard to the anatomy of the arachnoid and dura, as N abe shima et al. (1975) indicated, in the rat there is a pial membrane which is tightly at tached to the pial vessels and cannot be removed without altering pial vessel responsivity. Superficial to the pial membrane is the arachnoid membrane with limited adhesions to the pial membrane. In the rat the arachnoid can be removed with the dura but the pial membrane remains attached to the surface of the brain. Thus, we are observing the vessels through this pial membrane.
In regard to the question of "resolution" the co efficient of variation (CV) was calculated by the fol lowing equation: standard deviation CV(%) = x 100 mean As we noted, the CV was 45% with 100 fLm dis tances. If the CV is 45% when the length of 100 fLm is measured, then the SD of repeated (n = 25) mea surement is 0.45 fLm. In order to discriminate two points we would thus need a distance of more than two standard deviations or 0. 45 fLm x 2 = 0.90 fLm. Therefore, in our system it is possible to define the changes of one micron and to discriminate sta tistically 30 from 31 fLm. Again, we thank Dr. Ro senblum for his comments and hope that we have appropriately addressed his concerns. 
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